Plasma concentration-effect relationship of felodipine intravenously in patients with congestive heart failure.
The pharmacodynamics of felodipine were analyzed in patients with congestive heart failure in a randomized, double-blind, placebo-controlled study. Felodipine at a dose of 1 mg (n = 11) or placebo (n = 12) was given intravenously during a 60-min period. Hemodynamic measurements and plasma samples were obtained every 15 min during a 2-hour period. An increase in heart rate (HR, +8%, p less than 0.01) and cardiac output (CO, +36%, p less than 0.001), and a decrease in mean arterial pressure (MAP, -24%, p less than 0.001) and systemic vascular resistance (SVR, -46%, p less than 0.001), were found. Pulmonary artery, right atrial, wedge pressure, and stroke-work index did not change. Linear regression analysis showed a significant correlation between felodipine plasma levels and changes in HR (r = 0.71, p less than 0.05), MAP (r = 0.94, p less than 0.01), CO (r = 0.73, p less than 0.05), and SVR (r = 0.88, p less than 0.01). A strong hyperbolic correlation was demonstrated between individual plasma levels and changes in MAP (r = 0.97, p less than 0.001). Hysteresis analysis showed that plasma levels are directly related to the concentration at the receptor site. A clockwise hysteresis was found in HR, CO, and SVR, but not in MAP. It is concluded that changes in flow and resistance are based on a physiological adjustment, a baroreflex-mediated response to vasodilation induced by felodipine, resulting in MAPs that remain closely related to felodipine plasma levels over a wide range.